A common finding throughout the Canadian immigration literature is that, despite having high levels of education, recent immigrants endure substantial earnings disadvantages upon arrival that persist throughout their working career. This paper investigates the role of "qualitative" education-job matches in explaining these poor labor market outcomes. Using a self-reported match measure, available in the Survey of Labour and Income Dynamics (SLID), the incidence and wage penalties associated with being mismatched are found to be higher among immigrants relative to Canadian-born workers. As a consequence, mismatches on the part of immigrants are a mechanism behind the immigrant wage disadvantages reported throughout the literature. Successful matching is also found to significantly improve the return to pre-migration education and work experience. JEL Classification: I2, J3
Introduction
There exists a sizable literature on the economic assimilation of Canadian immigrants. The evidence clearly demonstrates that over the last four decades, immigrants endure substantial wage disadvantages upon arrival which persist over their entire working career (Aydemir and Skuterud 2005; Baker and Benjamin 1994; Bloom et al. 1994; Campolieti et al. 2013; Grant 1999; Hum and Simpson 2004; Picot and Sweetman 2005; Skuterud and Su 2012) . These disadvantages are observed in tandem with high levels of education reflecting a culmination of over four decades of a point system targeting highly skilled immigrants. These unsettling observations have raised concerns about the effectiveness of the immigrant selection system and the labor market suitability and recognition of immigrants' human capital. In fact, the evidence reveals that foreign human capital, most notably foreign work experience, is discounted in the Canadian labor market (Aydemir and Skuterud 2005; Ferrer and Riddell 2008; Schaafsma and Sweetman 2001; Skuterud and Su 2012) . This article examines the degree to which education-job mismatches are responsible for the wage and human capital return disparities between Canadian-born and immigrant workers.
The analysis employs an alternative self-reported match measure that captures the "qualitative" aspects of matching that are associated with skills acquired through formal education and those required in employment. In contrast, the mainstay of education-job matching research focuses on estimating the effects of "quantitative" matching which compares a worker's observed level of schooling to the level required in a particular occupation 1 . Using quantitative matching, Sharaf (2013) shows there is a high incidence of over-education among Canadian immigrants and these mismatches are associated with significant wage penalties. In the USA, Chiswick and Miller (2008; 2009a, b) show that two thirds of the lower returns to immigrants' schooling is due to different payoffs to under-and over-education.
A shortcoming of quantitative matching is that it fails to capture whether educationrelated skills match those required in employment. A worker could have a similar level of schooling as his/her colleagues but may have acquired very different, possibly irrelevant, occupational skills. Alternatively, qualitative matching considers the amount of education-related skills being utilized by an employer. Through formal education, students acquire a bundle of general and specific skills. General skills are transferable across occupations, while specific skills are important only in particular occupations. Students, who acquire credentials in fields such as business administration, acquire relatively more general skills compared to students who acquire certificates in engineering or in the skilled trades. Similarly, the skill needs of employers can vary greatly; while some employers require more general skills such as those hiring a salesperson, others require more occupation-specific skills such as those of an electrician. A close match is where an employee is utilizing many of their education-related skills in employment, whether they are general or specific.
Qualitative mismatches can arise due to the extensive heterogeneity in workers and jobs, mentioned above, coupled with imperfect information and labor market frictions (Sattinger 2012) . In a perfectly competitive labor market with complete information on the worker's skills and employer requirements, optimal sorting would immediately occur and no mismatching would persist. In reality, workers and firms need to engage in costly search efforts to learn about optimal jobs and employees, respectively. A close match is desirable as productivity and wages are higher when workers can effectively implement their education-related skills. As a consequence of the time and cost involved in searching, mismatches are an unavoidable characteristic of the labor market. Mismatches can also occur as a result of changes in the incentives behind acquiring formal education, such as changes in government subsidies, as this can change the distribution of the supply of skills. Furthermore, structural and cyclical changes in economic conditions can also affect the distribution of demand for skills by employers.
There are reasons to suspect that mismatches could be more prevalent among immigrant, relative to Canadian-born, workers. In response to many new economic challenges, the Liberal government made dramatic changes to immigration policy in 1995 (Green and Green 1999) . Their new objective was to select immigrants based on their potential to contribute to the economy in the long run as opposed to the previous short-term tap-on/tap-off (absorptive capacity) approach that regulated the inflow based on specific occupational needs of the labor market. The immediate skill needs of the labor market were not a significant criterion used to evaluate an immigrant's potential contribution. As such, the point system assessed a candidate's education solely on their accumulated years of schooling, treating all credential fields equally. As a result, many immigrants could have been admitted with education-related skills not in high demand, further reducing their already limited employment opportunities upon arrival 2 .
A notable exception to this long-term focus was the increased emphasis in the late 1990s on admitting IT professionals and engineers, but the IT bust in 2001 left many of these workers mismatched (Picot and Hou 2009) . Similarly, sizable increases in provincial nominees and temporary foreign workers in the early 2000s affected the flow of immigrants in favor of those that have specific occupational skills (Lu and Hou 2017) . In recent years, Canada's selection system has indeed become more favorable to immigrants with skills in high demand by employers 3 . Nonetheless, past immigration policies, to the extent that an economic penalty exists for unmatched workers, may have contributed in part to the poor immigrant outcomes observed in the literature.
The quality and relevancy of foreign-acquired education can vary across source country and can further contribute to immigrant mismatches (Friedberg 2000) . Sharaf (2013) finds that the quality of foreign education is linked to the incidence of over-education and can explain a significant portion of immigrant-native wage gaps in Canada. Not only is education quality important, but also a portion of education-related skills could be irrelevant to Canadian employers (e.g., legal professions). Despite the in-equivalency of these credentials, immigrants dedicated many years in acquiring them and would have likely got the impression they were desirable as education is heavily weighted in the point system and a key reason for their admittance. Thus, if immigrants find themselves unable to utilize the very skills deemed important enough for admission, they would certainly consider themselves mismatched. In general, the more similar are the educational institutions, economic development, and labor market characteristics between a source and host country, the higher the likelihood that immigrants will find close matches.
Nevertheless, even if foreign education is not devalued by the above noted aspects, immigrant mismatches can arise because of imperfect information on the part of employers. Immigrants face an additional burden of proving the merits of foreign-acquired credentials in contrast to Canadian graduates. Moreover, immigrant professionals such as doctors, lawyers, and nurses cannot legally work in their fields unless their credentials are officially assessed and deemed creditable. A myriad of government agencies are available to assist immigrants in this regard, although their effectiveness is uncertain 4 . These services tend to focus their resources on the disproportionate share of immigrants who intend to work in regulated occupations 5 . Regardless of whether they are officially recognized or not, the decision to hire is ultimately made by employers who must themselves be convinced of its equivalency. Employer discrimination is also an obstacle as highlighted by Oreopoulos (2009) who found considerable discrimination against applicants with ethnic names and that when employers choose among candidates to interview, foreign education and experience is substantially devalued.
A close match is thought to be desirable as productivity and wages are higher when workers can effectively implement their education-related skills (Sattinger 2012) . The wage of a worker is jointly influenced by the characteristics of their skills and those of their current job. The larger the discrepancy (i.e., the degree of mismatch), the greater is the potential for the worker to increase their wage by finding a match. Furthermore, collaboration among similarly educated colleagues may lead to a more stimulating work environment and lead to peer effects that can further enhance productivity. These notions are corroborated by the substantial wage effects found in Lemieux (2014) and Yuen (2010) for Canada and Robst (2007) for the USA using a similar self-reported measure as in this article. Furthermore, similar to that found in Lemieux (2014) , there is no evidence that these matching premiums are an artifact of unobserved ability bias. No study has examined the role of qualitative matching in the context of earnings differentials between native-born and immigrant workers.
The remainder of the paper is structured as follows. The subsequent section discusses the data and estimation sample. The third section explores the validity of using a selfreported job match measure. The fourth section outlines the empirical methodology. Section 5 contains the estimation results and begins by presenting some descriptive statistics on the wage effects, incidence, and transition of job matches. This section also reports results on the importance of mismatches in the context of economic assimilation and whether matching has an effect on the returns to foreign-acquired human capital. The final section concludes with a general discussion.
The data
The data are from the Survey of Labour and Income Dynamics (SLID) collected by Statistics Canada for the years 2001-2011. The SLID is a rich source of information on income, human capital, and labor market activity. It consists of 6-year panels that interview roughly 15,000 households. Since a new panel is introduced every 3 years, there are two concurrent samples of roughly 30,000 households available to researchers in each year. Respondents are interviewed twice a year in each of the panel's 6 years-once in January to collect labor information and once in May (near income tax time) to collect income information. In the event of a household split, all individuals are followed.
The estimation sample starts in 2001, the initial year of data collection on educationjob match, through to the final year of data collection in 2011 6 . The sample is restricted to full-time, full-year, non-self-employed, male, and female workers aged 18-64 who had at least one post-secondary degree or diploma. Respondents without any post-secondary education were not included as secondary education is usually not associated with a field of study. A small number of respondents who acquired further schooling over the panel were also excluded. Child immigrants who migrated before 10 years of age are excluded given that they are typically well acculturated upon labor force entry and achieve comparable outcomes as natives (Schaafsma and Sweetman 2001) . Immigrants with missing information on years since migration are also excluded.
The primary outcome variable is the composite hourly wage measure provided in the SLID. The wage measure includes tips, bonuses, and commissions and is imputed using earnings and information on hours, months, or weeks worked. In cases where the respondents directly reported their salary as an hourly amount, no imputation was made. For workers with multiple jobs, the measure is a weighted average based on the hours worked in each job. Wages are adjusted for inflation using the provincial all-items CPI for base year 2002.
The SLID self-reported match measure
The SLID collects information on how related a worker's current job is to their education. Immigrant and Canadian-born respondents, after providing information about their job, are asked, "How closely was this job related to your education?" The available responses encompass a range of matches-"not at all related, " "somewhat related, " or "closely related" to their education. Similar to Lemieux (2014) and Yuen (2010) , I assume that respondents consider the qualitative aspects of their job when making an assessment of their degree of match. Specifically, respondents consider their acquired skills and contemplate their degree of utilization at their current job, rather than make quantitative assessments based on, for example, discrepancies in their acquired years of schooling relative to the occupation norm.
The SLID contains detailed records on field of study and occupation which can be used to provide some external validity to my assertion that the self-reported measure captures qualitative assessments. I first select a sample of respondents with highly specialized degree and diploma fields (see Appendix Table 16 ) and then create a closely matched indicator variable for cases when there is an exact match between the observed field and occupation names 7 .
The first panel of Appendix Table 17 shows the distribution of SLID's self-reported match measure when considering the subset of workers that are closely matched according to their field and occupation names. Across all fields of study categories, the vast majority of Canadian-born workers (95.6%) reported being closely matched (row 2, column 5). The final column further examines a subset of immigrant workers 8 . To the extent that immigrants have different perceptions than the Canadian-born on what constitutes a job match, the degree of job match could be systematically misreported rendering the subsequent analysis misleading. The immigrant figures are almost identical to those of the Canadian-born revealing that when both groups are truly matched (according to field of study and occupation), roughly 95% self-report being closely matched (row 2, columns 5 and 6). Thus, it does not appear that immigrants tend to overstate or understate their degree of match relative to the Canadian-born.
The second panel shows that roughly 61% (row 2, columns 5 and 6) of those not exactly matched according to their field-occupation names, regardless of immigrant status, selfreport a close match. A close examination of the field-occupation pairs within this subset shows that many are in fact closely matched. For example, a large portion (roughly 25%) of the sample had studied to be a "Registered Nurse" or "Nurse Practitioner" and work in occupations that are clearly a close match 9 . These observations highlight the challenges of identifying matches based solely on occupation-field titles and were behind Statistics Canada's decision to use a self-reported measure (Lathe 1996; Yuen 2010) 10 . According to Statistics Canada, posing the question directly to respondents is conceptually superior as they themselves are best qualified to make an assessment of job match. It is respondents who fully understand the skill requirements of their job and what their program of study was designed to do (Yuen 2010 ). This notion is corroborated in Lemieux (2014) who assesses the self-reported match measure in Statistics Canada's National Graduates Survey (NGS) and asserts its effectiveness at capturing the degree of mismatch between worker skills and job.
To further corroborate that SLID's self-reported measure is based on qualitative, rather than quantitative, assessments, I constructed a quantitative-based match measure using the realized matches (RM) procedure (Chiswick and Miller 2008) . This procedure compares workers' acquired years of schooling to a summary measure of the typical level within an occupation. If workers' years of schooling equals the mode of their occupation, they are deemed adequately matched 11 . Column 1 in Appendix Table 18 reports the distribution of quantitative matches (i.e., adequately matched, over-educated, and under-educated) for those that self-report being closely matched and also have exact occupation-field name. If the self-reported measure reflects quantitative matching, then the vast majority of these truly matched workers should be categorized as adequately matched, but only 27% are categorized as such. The remaining columns are a crosstabulation of the self-reported and quantitative measures of the entire estimation sample. The lack of association shown between these measures provide further evidence that the self-reported measure is based on qualitative assessments.
Empirical methodology
The analysis begins with a preliminary examination of the potential role of mismatches in explaining the observed immigrant-wage disadvantages. Descriptive statistics on mean wages by degree of job match are estimated to explore if mismatched workers suffer an economic penalty. The distribution of workers by job match is then examined with all estimates stratified by Canadian-born and immigrant workers. To the extent that immigrants are more mismatched and as a result have lower wages, qualitative matching may be an endogenous mechanism behind the poor labor market performance of immigrants and justifies a more complex multivariate analysis. It is reasonable to suspect a dynamic element to matching. New arrivals are probably not familiar with the intricacies associated with the Canadian labor market, such as resume writing and successful interview techniques, which could hinder their ability to secure related jobs. Further, their language skills may not yet allow them to effectively promote the relevancy of their skills and understand the skill requirements of employers. However, over time, their employment opportunities may improve as better job searching skills and social and professional networks are developed.
To assess the degree of mismatch over time while holding various determinants of matching constant, a series of ordered logit models are estimated. The respective specifications for the Canadian-born and immigrant samples are:
(1)
where y * it represents a continuous (unobserved latent) variable capturing qualitative matches in time period t for individual i. The term exp is potential years of work experience (age − years of schooling − 6), s denotes years of schooling, ysm is years since migration, and X contains controls for field of study, socio-demographic variables-including indicators for marital status, non-English (Ontario and Québec) or non-French (Québec) mother tongue, region (British Columbia, Prairies, Ontario, Québec, Maritimes), and major cities (Toronto, Montréal, Vancouver)-and the panel and year observed 12 . Conditional probabilities of the SLID match categories are obtained by assuming is logistically distributed and estimated by maximum likelihood. Standard errors are adjusted for clustering at the individual level. A series of predicted probabilities are then obtained by varying Canadian experience (ysm for immigrants) from 1 to 25 years. Other variables are held constant at their mean values.
The standard empirical strategy used in estimating the relative economic performance of immigrants is based on a variant of the standard human-capital-corrected earnings function (Mincer 1974) . The typical specification models earnings as a function of the standard human capital variables, schooling, and experience but additionally includes a quadratic in years since migration (Borjas 1999; Chiswick 1978) . The estimation sample combines natives and immigrant workers, and since time in the host country is conditioned on, the coefficient estimate on an immigrant indicator variable captures any wage disparities upon migration and is commonly referred to as an "entry effect. " 13 Estimates of the quadratic terms in years since migration reveals the return to a year in the host country, commonly referred to as the "assimilation effect. "
The standard immigrant assimilation model is first estimated to obtain the entry and assimilation effects experienced by Canadian immigrants. Subsequently, controls for the categories of job match are included and the proportion of the entry effect explained by immigrant mismatches is estimated. In other words, the aim here is to identify a possible endogenous mechanism that is responsible for immigrant-wage disadvantages and then subsequently estimate the degree to which an exogenous intervention can improve immigrant outcomes. The full empirical specification is:
where w it is an individual's composite wage in year t and exp and s are as defined above 14 .
The letter I denotes an immigrant indicator variable. Qualitative matching is incorporated into the model with indicator variables, i.e., some is an indicator variable for respondents in a "somewhat related" job, while close is an indicator variable for respondents in a "closely related" job. The omitted category refers to those in a job "not at all related" to their education. There is a significant degree of heterogeneity in the education fields acquired by immigrant and Canadian-born workers 15 . Consequently, the estimated impact of job matching will be misleading if the incidence of matching varies across fields and is not held constant in the regression analysis. The vector X additionally contains indicator variables for major field of study groups in order to mitigate any potential biases 16 . Due to the limited size of the immigrant sample, more detailed field of study controls cannot be included. However, the potential bias, due to variation in job match within the aggregated fields, has been shown by Lemieux (2014) to be inconsequential.
The estimated returns to matching could also be contaminated by unobserved heterogeneity bias. Consistent and unbiased estimates of the return to matching are guaranteed if the idiosyncratic error in (3) is not correlated with job match. Specifically, workers with higher innate ability and motivation may be more likely to obtain better matches which could impart an upward bias on the returns to matching. Standard fixed effects estimation offers a solution by removing unobserved time-invariant heterogeneity; however, this methodology does not permit identification of the immigrant time-invariant variables. Furthermore, it is entirely plausible that respondents make random errors in judgment when reporting their degree of match. It is well known that fixed effects estimation substantially exaggerates the attenuation bias when estimated on variables suffering from classical measurement error (Angrist and Krueger 1999) . Parental level of education (available in the SLID) is a candidate for use as an instrumental variable; however, its correlation with matching is insignificant-a necessary condition of a valid instrument 17 .
Nonetheless, potential biases can be mitigated if a proxy variable, a measure highly corrected with ability, is available (Wooldridge 2010) . Lamo and Messina (2010) who examined wage returns of a self-reported quantitative match measure found little evidence their results were tainted by unobserved ability bias. Nordin et al. (2010) using cognitive test scores and Lemieux (2014) using a worker's self-reported rank in their graduating class and enrollment in a co-op program as proxies for ability found they had little impact on the effect of matching when included in their wage regression. Although these proxies are not available in the SLID, data on whether a paid worker's job involved supervising the work of other employees is available. A profit maximizing firm certainly has an incentive to only give such responsibility to workers with high ability and/or motivation. Since it is reasonable to assume a high degree of correlation between supervisor responsibility and innate ability and motivation, the vector X additionally contains this proxy variable.
Estimates of Eq. (3) are obtained by pooling the individual data over time, and using OLS and the reported standard errors are adjusted for clustering at the individual level. The estimates of Eq. (3) are first used to predict the entry effects experienced by immigrants upon arrival. The predictions are calculated using the immigrant-native match disparities reported in Tables 3 and 4 (row 6 for Canadian-born; row 9 for immigrants, i.e., at ysm = 0). Then, the entry effect is predicted assuming immigrants had the same distribution of matches as the Canadian-born at arrival. The difference in these predicted entry effects reflect the extent to which the entry effects are due to the lower incidence of matching among immigrants when first entering Canada's labor market. These entry effects and their percentage change is reported. In addition, the estimates obtained from (3) are used to explore the consequences of job matching on the economic assimilation experience. Specifically, the years to earnings parity with natives is estimated for each category of job match 18 .
As mentioned previously, Canadian studies have shown that an important contributor to the poor entry effects observed for immigrants is their lower returns to foreign human capital, most notably foreign work experience. It is plausible that foreign human capital has a complementary effect with better matches that can boost productivity. Employers who require many education-related skills may put more effort into researching the merits of an applicant's relevant pre-migration schooling and work experience. Following Friedberg (2000) , Eq. (3) is reformulated with human capital variables decomposed into their foreign and Canadian components:
where the foreign and Canadian components are identified using age at migration as commonly done in the literature (Aydemir and Skuterud 2005; Betts and Lofstrom 2000; Friedberg 2000) . More specifically, it is assumed that there are no breaks in the acquisition of schooling which permits an estimate of the age when an immigrant started to work full-time (i.e., 6+ years of schooling). This age is used in conjunction with the age at migration to create foreign and Canadian measures of schooling and potential experience.
It has been shown that potential experience can understate (overstate) the returns to experience (education) when used in wage regressions (Regan and Oaxaca 2009 ). More precise foreign and Canadian human capital measures are created using unique information provided in the SLID on actual experience, an actual full-time work-starting age, and the age respondents received their credentials 19 . Estimates using the potential and actual experience measures are reported and compared. All foreign human capital variables are interacted with the degree of matching to ascertain if matching plays a role in boosting their returns in the labor market. Similar to Eq. (3), estimates are obtained from OLS on a sample of individual data pooled over time with standard errors adjusted for clustering.
The immigrant sample used in the analysis is stratified by traditional and nontraditional source regions. The former include those born in either the UK, USA, Europe, Australia, or New Zealand. The non-traditional group are those born in the Middle East, Caribbean, Mexico and Central America, Southern America, Asia, Southeast Asia, or Africa. Immigrants from the latter regions, who comprise a substantial portion of arrivals over the last couple of decades, can have vast cultural, institutional, and linguistic differences compared to those from traditional source regions and have been shown to experience greater difficulties integrating into western labor markets (Aydemir and Skuterud 2005; Ferrer and Riddell 2008; Friedberg 2000; Picot 2004; Skuterud and Su 2012) . Table 1 shows male and female mean hourly wages by immigrant status and degree of job match. There is clear pattern of increasing wages as the quality of job match improves for all groups (rows 1-3). The wage penalties (relative to a close match) for Canadian-born males are 4.8 and 27.2% for somewhat and closely related jobs, respectively. The comparable figures for females are higher, especially when par- tially matched, at 13.2 and 29.5% (column 3; rows 4, 5). All immigrant groups are found to endure significantly higher penalties than the Canadian-born with the largest penalties at 41.0 and 36.2% (column 2; row 3), respectively, for non-traditional males and females. These unadjusted figures imply that foreign-born workers may have more difficulties adapting to the labor market when unable to secure a close match. Table 2 shows the unadjusted frequency distribution of qualitative matching by immigrant status. Among Canadian-born males, 61.3, 17.3, and 21.4% (column 3; rows 1-3) are in closely, somewhat, and unrelated jobs, respectively. The comparable frequencies for females suggest a slightly higher incidence of matching at 65.2, 16.2, and 18.7%. This pattern closely resembles the 2006 SLID estimates reported in Yuen (2010) and also the US tabulations reported by Robst (2007) 20 . In contrast to popular perceptions, on the whole, immigrants do not appear to be substantially mismatched relative to native-born workers. The largest disparities are among females from non-traditional source regions who are about 8.6 (columns 2-3; row 3) percentage points less likely to be closely matched. However, immigrants differ in terms of their geographic region, field of study, time in the host country, and human capital acquisition. The subsequent multivariate analysis reveals that immigrants do experience a sizable degree of mismatch relative to natives upon arrival in Canada. Table 3 reports the multivariate estimates of Eqs. (1) and (2) for males. The predicted distribution of job match for the Canadian-born and for immigrants at various stages of assimilation are calculated at the means of the respective samples. Upon arrival, traditional and non-traditional male immigrants are more mismatched than natives with a disparity of 9.1 (61.8-52.7) and 14.9 (61.8-46.9) percentage points, respectively. The former group, however, are faster at securing close matches and catching up to comparably skilled natives. The slower transition for non-traditionals may reflect the higher burden and lengthy time required to prove the merits of their foreign education through formal recognition or acquiring complementary Canadian credentials. The degree of mismatch is much higher among female immigrants in Table 4 with the respective figures for traditionals and non-traditionals at 15.9 (66.6-50.7) and 22.3 (66.6-44.3) . Furthermore, neither group catches up to natives in a reasonable time frame. Intermittent labor force participation as a result of child rearing and cultural differences in the role of females in the household could explain their lower incidence of, and transition into, closely matched jobs.
Empirical results

Qualitative matching: wages, prevalence, and transition
The statistics presented thus far imply that mismatches on the part of immigrants may be an important mechanism behind their poor labor market outcomes. Not only are immigrants more mismatched than natives, but they also face steeper wage penalties when mismatched. Thus, the immigrant assimilation experience is likely quite different depending on the degree of job match.
The role of matching on immigrant assimilation
Tables 5 and 6 contain estimates of the immigrant assimilation model (i.e., Eq. (3)) for males and females, respectively. The immigrant sample is stratified by traditional and non-traditional source regions. Consistent with related studies, the assimilation experience is worse among non-traditionals who earn much less upon arrival (columns 1; rows 1). The estimated assimilation profiles are similar to those reported by Hum and Simpson 
(1) and who have at least one post-secondary education credential. The immigrant sample is restricted to workers whose age at arrival was 10 years or older. 
(1) and who have at least one post-secondary education credential. The immigrant sample is restricted to workers whose age at arrival was 10 years or older. (2004) whose sample contained males of all education levels and estimated on SLID's first panel. A major distinction gleaned from the current analysis is that only slight differences exist in the assimilation profiles between genders when considering post-secondary graduates. Their finding of improved entry effects and worsening assimilation effects when actual, rather than potential, experience was corroborated using the more current SLID data. The estimated profiles, based on actual experience, are not reported in order to remain consistent with the majority of the literature and also because, when actual experience is used, any improvements in the entry effect are mostly offset by a fall in the assimilation effect. Thus, no matter which measure is used, the number of years it takes to reach parity with natives is similar. Across all groups, qualitative matching has a significant effect on wages. A partial match yields roughly a 16% premium over an unrelated job (the excluded category), while a close match yields a premium of roughly 25 and 30% for males and females, respectively (Tables 5 and 6 ; rows 7 and 8; columns 2 for each group) 21 . These wage effects are consistent with the notion that productivity is higher when workers are able to use more of their education-related skills on the job. The immigrant interaction terms for partial and close matches reveal that there is no statistically significant difference in the returns between traditional and Canadian-born males (rows 9 and 10; columns 3). In contrast, non-traditional males receive higher returns than natives by 11 and 23 percentage points for partial and close matches, respectively. Thus, matching boosts their productivity more than both natives and traditionals but conversely face greater difficulties adapting in the labor market when not matched. Conceivably, since traditionals likely face less obstacles such as language difficulties and discrimination, their disadvantage when not matched is mitigated. The results reported in column 4 show that when supervisory responsibility (a proxy for innate ability and motivation) is conditioned on, the returns fall only slightly across all stratification groups (column 4; rows 7-11). Similar to that found in Nordin et al. (2010) and Lemieux (2014) , there is little evidence that the estimated returns to job match are an artifact of higher ability workers (with higher earning potential) being more likely to secure a job match. The pattern of results for females is broadly similar except that both immigrant groups receive a premium for better matching compared to the Canadian-born (Table 6 ).
The amount of effort put into searching for more closely matched positions may differ systematically between graduates with general and specialized credentials. It is not clear which graduates would put more or less effort into the search process. If general-education graduates dedicate less effort relative to graduates with specialized credentials, then the matching estimates above may simply reflect employers' willingness to offer a premium for specialized skills. However, general-education graduates possess many important labor market skills such as problem-solving, communication, and on-the-job learning abilities which can provide them greater flexibility to move across industries and occupations (Giles and Drewes 2001; Heijke et al. 2003) . Given the productive potential of their dynamic skill sets, those with general fields may put more effort into securing a match. Lin et al. (2003) show there is little difference in the perceived possession of relevant labor market skills between those with general and specialized education. Thus, the search effort among graduates with general skills may in fact not be very different from those with specialized skills. 
(1 
(1) The ongoing analysis is further stratified into general and specialized fields and by college and university credentials 22 . The results are presented in Table 7 and focus on non-traditional immigrants as they comprise the majority of new arrivals in past decades. Regardless of having a general or specialized credential field, a close match is associated with substantial premiums for males and females (rows 7-10; columns 1 and 2 for each group). The returns to using university-acquired skills on the job are much higher, especially for non-traditional males, despite being less specific than those acquired in vocational institutions (rows 7-10; columns 3 and 4 for each group). If it were true that the returns to job match simply captured a premium for specialized skills, then one would expect little or no returns for those with general fields of study. Tables 8, 9 , and 10 highlight the role of mismatches in explaining the poor entry effects experienced by immigrants. The first column under each group reports an entry effect that is predicted at the relative degree of match faced by immigrants upon arrival using the match distributions reported in Tables 3 and 4 . 23 In the second column, the predicted entry effect assumes that immigrants had the same degree of match upon arrival as their Canadian-born peers. To the extent that immigrants are more mismatched, the percentage change in these two figures, reported in column 3, reveals how much the initial wage disadvantages experienced by immigrants are due to being more mismatched than the Canadian-born. Table 8 reveals that mismatching is a mechanism behind the initial disadvantages experienced by all groups of immigrants. Among traditional males, mismatches explain about 9% of their negative entry effect, while the comparable figure for non-traditionals is 11%. Among females, mismatches explain a slightly higher percentage at 14 for traditionals and 12% for nontraditionals. The following Tables (9, 10, 11, 12) focus on non-traditional immigrants-a group that makes up the vast majority of arrivals over the last three decades. When further considering the importance of matching across education type and field category (Tables 9 and 10) , between 10 and 13% of the entry effects are due to mismatches upon arrival.
Although mismatches explain a sizable portion of immigrants' initial wage disparity, the results do not point to systemic problems of highly educated immigrants working in low paying unrelated jobs. Indeed, as shown in Tables 3 and 4 , the degree of relative mismatch upon arrival is not drastically lower for immigrants. This lends some support to the previous long-term goals of immigration policy that gave a low priority to matching the skill sets of newcomers with the immediate needs of the labor market. Nevertheless, recent changes to our point system favoring those with greater matching potential can go a long way at improving the assimilation experience because substantial consequences exist for unmatched immigrants as the next set of tables will highlight.
Tables 11 and 12 highlight important differences in the predicted assimilation profiles across the varying degrees of job match. The calculations are also based on the results reported in Tables 5 and 6 (column 4) . 24 The entry effect and years to earnings equality with natives is reported for each group by degree of match. A clear pattern emerges in Table 11 across gender and immigrant group indicating that if an immigrant is unable to obtain at least a partial job match, economic assimilation is unattainable (row 1). The exception is for unmatched traditional males, but their estimated years to equality is almost 22 years. Traditional males who begin their Canadian career as partially matched Table 7 The effect of qualitative matching on wages-field of study and level of education (non-traditional immigrants) Note: significance level: ***p < 0.01; **p < 0.05; *p < 0.1. Entry effects are predicted using the estimates reported in Tables 3 and  4 and are transformed using (e b -1) as suggested by Halvorsen and Palmquist (1980) . Standard errors are calculated using the delta method have entry earnings similar to their Canadian-born peers, while the estimated years to assimilation is 13 for traditional females (row 2). Male and female traditional immigrants who can secure a closely related job upon arrival are not economically disadvantaged in the labor market (row 3). The pattern of assimilation among non-traditional males and females improves slightly for those partially matched, but full assimilation requires at least 20 years. On a positive note, those able to secure a close match over their career can fully assimilate in 6 and 11 years for males and females, respectively. The predicated results for nontraditionals in Table 12 reveal a similar pattern of reduced entry effects with improved matches. Among those who have acquired a specialized field or a university degree, assimilation is unattainable in unrelated jobs but is expected in under 10 years if in a closely related job (rows 1 vs. 3). The impact of matching is less helpful at improving assimilation among college graduates and females with general degrees. Nevertheless, their entry effects are reduced by more than half when closely matched. The Note: significance level: ***p < 0.01; **p < 0.05; *p < 0.1. Entry effects are predicted using the estimates reported in Tables 3 and  4 and are transformed using (e b -1) as suggested by Halvorsen and Palmquist (1980) . Standard errors are calculated using the delta method ability of immigrants to obtain higher returns to their foreign-acquired human capital when matched could potentially be behind the strong wage effects of matching reported here.
The role of matching and the returns to foreign human capital
Tables 13 and 14 contain estimates of Eq. (4), stratified by traditional and non-traditional immigrants, for males and females, respectively. Separate estimates, based on potential and actual measures of experience, are also reported. Consistent with the Canadian literature, foreign experience is virtually worthless regardless of an immigrant's source country or gender (columns 1, row 6) 25 . The return to a year of foreign schooling is also discounted but to a much lesser extent for males than females (columns 1, rows 4, 7). These findings are consistent to Census estimates from Pendakur and Pendakur (1998) , who show there is a sizable earnings disadvantage for female immigrants with foreign education from Asia or Africa, but not for male immigrants from these same regions. Similar returns to foreign education based on SLID data are also reported by Skuterud and Su (2012) . Similarly, Alboim et al. (2005) using the Survey of Literacy Skills find high returns to foreign education, and Buzdugan and Halli (2009) using the Ethnic Diversity Survey reveal that for recent arrivals, discounted foreign experience is the driving force behind immigrant-wage disadvantages regardless of the origin of education. Taken as a whole, the main culprit behind immigrant-native wage gaps is the complete lack of return to foreign experience. The second column under each stratification group in Tables 13 and 14 interacts with the foreign human capital variables (based on potential experience) with the degree of qualitative match (i.e., somewhat and closely related). The estimated interactions suggest that, even if immigrants are successful at finding a better match, their accumulated foreign work experience seems to be irrelevant to employers (columns 2, rows 6, 8, 9). Alternatively, there is a clear pattern across immigrant group and gender of increasing returns to foreign education with better matching. Additionally, only those closely matched receive the sizable returns to foreign education observed in columns 1. The pattern of results here echo those of Goldmann et al. (2009) that successfully matched immigrants, in terms of their pre-and post-migration Note: significance level: ***p < 0.01; **p < 0.05; *p < 0.1. n/a = not applicable. ua = unattainable. Entry effects are predicted using the estimates reported in Table 4 and are transformed using (e b (1) (2) (1) (2) Males:
(1) Not related to education Note: significance level: ***p < 0.01; **p < 0.05; *p < 0.1. n/a = not applicable. ua = unattainable. Entry effects are predicted using the estimates reported in Table 4 and are transformed using (e b 
(1) 
(1) occupations, increase the return to foreign schooling, but not to potential foreign experience.
The results from estimating Eq. (4), using more accurate measures of foreign human capital and based on actual years of work experience, are reported in Tables 13 and 14 (columns 3 and 4) and also in Table 15 which is stratified by college, university, and general and specialized fields. Across all genders, immigrant groups, and education types, those with better matches earn much higher returns to their foreign education (Tables 13, 14, 15; rows 10, 11) . The effect tends to be moderated among college graduates which is consistent with the more modest effects of matching on assimilation presented in Table 12 . However, some immigrant groups are now found to earn positive and significant returns to their foreign work experience. Traditional females are found to earn yearly returns of 1.1% regardless of job match (Table 14 , row 6, column 4). Non-traditional males receive an 1.1 percentage point boast in their returns when closely matched, but those not closely matched earn negative, albeit small, returns to foreign experience. In contrast to Goldmann et al. (2009) and Warman (2007) who also find negative returns, this disadvantage is only experienced by unmatched immigrants whose unobservable motivation or willingness to adapt could be lower compared to older immigrants who have acquired more foreign experience 26 . If true, this negative correlation could be responsible for the negative returns as it would impart a downward bias on the estimates of foreign experience. When considering non-traditional males with specialized fields or university degrees, matching is also found to boost their returns to foreign experience (Table 15, row 9) It is plausible that a portion of education-related skills have a complementary effect with work experience such that it boasts productivity. As well, employers who require many education-related skills may put more effort into exploring the merits of an applicant's pre-migration work experience. Some skilled immigrants may also cluster in certain fieldoccupation pairs where the productivity enhancing attributes of their foreign experience become widely known among employers. If clustering is less prevalent among traditional immigrants, this could explain why matching has little effect on the returns to their foreign experience. Further research based on a larger immigrant sample than that collected in the SLID could help resolve this issue and provide a more comprehensive picture.
Conclusions
Canadian immigration studies have repeatedly found that immigrant earnings are substantially below that of similarly skilled native-born workers. This article examined the role of qualitative education-job matching in explaining these poor labor market outcomes. Upon arrival, immigrants, especially females, are more likely than natives to be mismatched. Further, when immigrants are mismatched, they generally experience larger wage penalties compared to natives suggesting they have a greater difficulty adapting when not able to work in their field. As such, mismatches are an important mechanism behind the negative entry effects experienced by Canadian immigrants reported throughout the literature. On the whole, mismatches can explain in the range of 9 to 14% of the entry wage disadvantage experience by immigrants upon arrival. Among immigrants from non-traditional source regions, only those who are closely matched upon arrival can expect to reach parity with comparably skilled natives over their working career in Canada.
Table 15
The effect of job match on the returns to foreign human capital (non-traditional males and females) An overarching theme in the immigration literature is that immigrants receive little to no returns to foreign experience. Consequently, this discounting is the main culprit behind immigrant-native wage disparities. The analysis here examined the effects of matching on the wage returns to foreign experience and education. Matching is associated with higher wage returns to foreign education and, in some cases, to foreign work experience with the estimated effect increasing with the degree of job match. Clearly, immigration policy aimed at increasing the share of immigrants who are able to work in their field of study can significantly reduce immigrant earnings disadvantages.
Endnotes
1 Hartog (2000) provides a literature review on quantitative matching.
2 Chiswick and Miller (2009b) suggest that point systems used to ration visas such as those in Canada and Australia could benefit more if additional points are added for pre-arranged employment or for having particular skills highly demanded in the labor market-criteria that could reduce the level of education-job mismatches. and "not at all related" categories of the SLID match variable are collapsed into one category in Appendix Table 18 . For similar reasons, only the results for the entire sample are reported for immigrants. 9 A frequency distribution of the occupations and fields of study for the subsets in panel 2 (rows 2 and 3) of Appendix Table 17 are not included in the manuscript due to their length and confidentiality concerns raised by Statistics Canada. However, the list of these occupation/field of study pairs without their associated frequency is available upon request from the author. 10 Statistics Canada attempted to derive a match measure by linking the categories of the 1980 Standard Occupational Classification to the 1991 Census Major Field of Study classification (Lathe 1996) .
11 Two alternative statistics have been used to estimate the typical level of schooling within an occupation. Chiswick and Miller (2008) , Cohn and Khan (1995) , and Kiker et al. (1997) prefer using modal years of schooling within an occupation while Verdugo and Verdugo (1989) deem workers fully matched if their years of schooling fall within one standard deviation above or below the occupation mean. Generally, empirical results are not overly sensitive to the measurement used (Hartog 2000) 12 Appendix Table 19 contains summary statistics of the key variables employed in the multivariate analysis. 13 It is common in the literature to include indicators for immigrant arrival cohorts.
However, unlike the Census, the SLID only covers [2001] [2002] [2003] [2004] [2005] [2006] [2007] . When the immigrant indicator is replaced with indicators for arrival cohorts, I find a decline in cohort quality not consistent with Census-based studies. The reason for this discrepancy is that the sample does not have immigrant wages upon arrival for earlier cohorts. Thus, any estimates are based on an out-of-sample projection based on the assimilation experience of recent immigrants. As such, the sample is stratified by traditional and non-traditional immigrants with this latter group comprising the majority of the intake in recent decades. 14 Although a measure of actual experience is available in SLID, the reported estimates are based on potential experience in order to report estimates consistent with the literature. Similar to Hum and Simpson (2004) when actual experience is used instead of potential experience, I find that the entry effects improve but the assimilation effect deteriorates. On the whole, despite which measure is employed, qualitative matches are found to be a significant mechanism behind the poor economic performance of immigrants. 15 See Appendix Table 19 . 16 Field of study categories are aggregated according to the first two digits of the
Classification of Instructional Programs code (CIP Canada 2000)
. 17 See Card (1999) for a survey of studies who have used parental education as an instrumental variable in estimating the returns to education. 18 Years to earnings parity is obtained by solving for the quadratic term in ysm in α 0 + α 1 ysm it + α 2 ysm 2 it = 0 from Eq. (3). 19 The actual foreign and Canadian experience variables are based on the proportions of potential experience acquired in the source country and Canada, respectively. For immigrants who received a credential after their migration age, its duration is correctly attributed to Canadian schooling rather than foreign schooling as is done in other studies that need to assume continuously acquired education. Likewise, this time in school is not incorrectly attributed to Canadian experience. 20 Neither Yuen (2010) nor Robst (2007) include immigrants in their analysis. 21 The reported figures are transformed using (e β − 1) as suggested by Halvorsen and Palmquist (1980) when interpreting indicator variables in a semi-log specification. 22 General fields of study refer to those with the highest credential in Humanities, Social Sciences, Psychology, or Liberal Arts. Specialized fields of study refer to those with the highest credential in Sciences, Technology, Engineering, or Math. 23 All of the predicted figures in Tables 8, 9 , 10, 11, and 12 make use of the transformation (e β − 1) suggested by Halvorsen and Palmquist (1980) 
